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Description 

i, - ' *| -!.,! 

[0001] This invention relates to sectorized cellular 
radio base station antennas and in particular it concerns 
the radio technique known as "antenna space diversity". 
The invention can be utilized in many radio systems, but 
is particularly applicable to the digital Groupe Special 
Mobile (GSM) digital European cellular radio system. 

Back ground of the Invention 

[0002] Radio links between mobile stations and base 
stations muss tolerate muitipath signals which are 
reflected off buildings and other objects, in general, the 
received signal is the vector sum of a number of delayed 
signais returned via a number of transmissions paths 
The signal at the receive antenna shows the results of 
this multipaih reception as constructive and destructive 
m e a e £ i ns move, and the signal exhib- 
its random deep fades causing dropouts in the received 
signal. 

[0003] Antenna Space Diversity is a technique used 
which employs two receive antennas which are sepa- 
rated spatially so that she fades received at the anten- 
nas are uncorrected. The signals from these two 
antennas are then processed in a c 
device to give improved receive performance over that 
achievable with one antenna. A simple example of this 
method is to select the signal from the receiver with the 
strongest received signal, although, other combining 
methods are possible. 

[0004] A typical prior art six sector cell site is illus- 
trated in Fig. 1. There is a single antenna transmitting 
and receiving in each 60° sector labelled sector A to 
sector F. 

[0005] Fig. 1 illustrates an idealized situation in which 
the coverage of the antennas matches the sectors 
exactly, in reality, the coverage of each antenna over- 
laps the sector boundary. This is illustrated in Fig. 2 
where the shaded region 10 represents the approxi- 
mate coverage of the antenna 1 1 of sector A. 
[0006] A commonly used diversity arrangement is that 
of providing two receiving antennas separated spatially 
' > ! stance of a number of wavelengths in each sec- 
tor. The antennas may be separated horizontally or ver- 
t hat the wo eceive 

5£ a the ', ) it e< t lected to implement 
ti his method re< s a total of 
twelve receive antennas to implement a six sector site. 
[0007] Another method which is implemented with the 
i Access Commonicatlons System (TAGS) uses the 
overlapping of the antennas from adjacent sectors to 
reduce the number of antennas required for a six sector 
site to a total of six. This requires the receive antennas 
to be spatially separated by a number of wavelengths - 
which is normally the case on a standard site. Whilst in 



sector A the receive f tl - j tors 3 and F can be 
monitored and if found to be better than the receive path 
in sector A, the appropriate antenna can be sw h : e 
into the rece i i i nee to the antenna fc 

5 A. It can be seen thai this scheme would enhance the 
performance of the radio transmission. 
[G00S] One implementation difficulty with this scheme 
is that the receiver must now use one main receive 
antenna and choose between two other antennas, mak- 

10 ing a total of three receive antennas possible for each 
sector. This selection may be achieved, in the TAGS 
system, using a scan receiver as shown in Fig. 3. The 
scan receiver 12 measures the average signal level on 
receive antennas B and F and the antenna with the 

15 larger signal is used with the main antenna A to feed the 
diversity receiver 13. 

[0009] Unfortunately, there are considerable practical 
difficulties inherent in the implementation of this shared 
diversity scheme when translated to the GSM system 

20 in a GSM system it is inconvenient to provide a scan 
receiver and there is a need for alternative arrangement 
for selecting the correct antenna pair. 
[0010] Consider a mobile in sector A trying to estab- 
lish a call to the base station in the cell. The mobile will 

25 send a channel request which will be received on the 
antenna in sector A At this stage there is no mecha- 
nism for knowing whether antenna B or antenna F is the 
best candidate for the second antenna to be used in the 
diversity algorithm, so the best that cart be done is to 

30 choose one at random (for example always favouring 
the antennas in the clockwise direction). With such a 
scheme there is a fair chance that no gain in perform- 
ance will be achieved in the performance of the RAGh 
(Random Access Channel) from the diversity over the 

35 no-diversity case. 

[0011] Even when a TCh (Traffic Channel) or SDCCh 
(Standalone Dedicated Control Channel) has been 
established, there are practical difficulties with the 
shared diversity algorithm because, whilst in sector A, 

to both the receive paths from sectors B and F must be 
monitored to ensure that the best antennas for the diver- 
sity algorithm are utilised. Thus, tor Instance if at one 
time antennas A and F were being used to achieve 
shared diversity, then periodically antenna B would have 

45 to be monitored to establish whether it has a better 
receive path than antenna F. If it did then antenna B 
would be switched in rather than antenna F. 
[0012] This continuous switching and monitoring 
causes a prohibitively large overhead in complexity. 

50 Also, during the time in which the sampling of antennas 
is taking place the performance of the receiver is not 
optimised. 

Summar y of the Invention 

55 

[0013] According to the invention, a sectorized cellular 
radio base station antenna arrangement is provided 
comprising: 
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a plurality of ; e f>onai trans- 

mit antennas, each transmit antenna having a cen- 
tral axis of transmission, for serving mobile units 
located in sectors centred on the axis of transmis- 
sion of the transmit antennas; 
a plurality of angularly separated directional receive 
antennas, each having a centra! axis of reception; 
and 

diversity combining means for combining signais 
from adjacent receive antennas; 
h r ■ eri; i d ■■ tf it il e central >:i o! il e n eiv 
ing antennas are at an angular offset to the centra! 
axis of the transmit antennas and, for a mobile in a 
given sector served by a given transmit antenna, 
the diversity combining means are arranged to 
combine the signais from the two receive antennas 
the axes of which lie on either side of that transmit 
antenna axis. 

[0014] It will be understood that the expression "com- 
bined" extends to selection, equal gain combining and 
maximum ratio combining. 

[0015] By offsetting or rotating the receive antennas 
by an angle, for example 30°, to the transmit antennas, 
the necessity of choosing between candidates for the 
second antenna to be used for diversity is avoided. This 
pr ies for and ef it iei , 

[001 6] It is preferred that each receive antenna has an 
area of reception overlapping substantially half of the 
area of reception of each adjacent receive antenna. In 
this way, a signal from any point in the cell can be 
received clearly at two antennas. Moreover, it is pre- 
ferred that the central axis of each receive antenna 
approximately bisects the angle between the centra! 
axis of two adjacent transmit antennas (and the centra! 
axis oi e it h irar >rnil ari< i h > t ht 

angle between the central axis of two adjacent receive 
antennas). With this combination of features, the area of 
overlap of two receive antennas extends across a com- 
plete sector served by the transmit antenna. 
[0017] The invention can be extended to diversity in 
transmission, with two adjacent transmi ■ tennas serv- 
ing a sector centred on a given receive antenna. 
[0018] Preferred embodiments of the invention wiii 
now be described, by way of example only, with refer- 
ence to the accompanying drawings. 

[0019] 



I i i n of a cell and 

the transmission area of a transmit antenna accord- 
ing to a preferred embodiment of the invention. 
Fig. 5 is a diagrai ma tic re: i n of the cell of 

Figure 4 and the area of coverage of a receive 
antenna according to the preferred embodiment of 
the invention. 

Fig, 6 is a biock diagram representing the receive 
circuitry of a GSM base station according to a first 
embodiment of the invention. 
Fig. 7 is a block diagram of the receive circuitry of a 
GSM base si < cording to a second embodi- 
ment of the invention. 

Detailed Description of the Preferred Em bodiments 

[0020] Referring to Fig. 4, a six-sector ceil is illustrated 
and the shaded area 20 represents the area of cover- 
age of a transmit antenna designated transmit antenna 
A having its central axis of transmission in the centre of 
sector A. The angle of coverage of the antenna is 
approximately 120° such thai apj < t half of sec- 
tor B and half of sector F are covered by transmit 
antenna A. Each of the other six sectors B - F has a cor- 
responding transmit antenna having a 120° angle. 
Every point on the circle is covered by two transmit 
antennas, although this is incidental to the preferred 
embodiment of the present invention. 
[0021] Referring to Fig. 5, the same cell is shown as 
is shown in Fig. 4 and the shaded area 21 represents 
the area of reception of one receive antenna 30 desig- 
nated antenna A/F. The receive antenna has an area of 
coverage of approximately 1 20° and its central axis of 
reception is directed along the nominal boundary 
between sector A and sector F. This boundary is 
N i as nominal" because it has no physical 
attribute. Another five receive antennas are provided 
having their central axes centred over the other five 
nominal boundaries between the various ceils. Thus, 
the receive antennas are distributed at 60° intervals, 
which intervals are off set from the corresponding cen- 
tral axis oi the transmit antennas of Figure 4 by a con- 
stant offset of 30°. it will be appreciated that one 
"sector" is now fully covered by one transmit antenna 
and two receive antennas. (From the print of view of 
transmission diversity, if implemented, one ; 'sec;or" can 
be considered to be fully covered by two transmit anten- 
nas and one receive antenna) 

[0022] Referring now to Fig. 6, the six receive anten- 
nas of Fig. 5 are shown numbered 30 - 35 Each is con- 
nected to a splitter 36 - 40, each of which splits the 
received signal to a different radio channel unit (RCU) 
41 - 46. Each of the RCUs 41 - 46 is an individual two- 
port diversity receive unit available from Motorola Euro- 
pean Ceiiular infrastructure Division, 16 tare VVay, Bia- 
grove, Swindon, Wiltshire, SM5 8YW. RCUs are 
available from the above address in complete base sta- 
tion cabinets, four RCUs to a cabinet together with cor- 



Fig. 1 i > i 

sector cell. 

Fig. 2 is a diagrammatic representation of the eel! of 
Fig. 1 and the receive area of a receive antenna in 
accordance with the prior art. 
Fig. 3 is a diagrammatic representation of a diver- 
sity receiver in accord ti j prior art. 
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cabinets are available under model number BTS-4D. 
Thus, the entire circuitry of Figure 6 can be assembled 
frorrt two BTS-4D cabinets with two surplus RCUs which 
may be used for redundancy in the event of RCU fail- 
ures. 

[0023] Each RCU has two ports, shown as ports 47 
and 48 in the case of RCU 41, In a prior art arrange- 
ment, each of these ports would either receive a signa! 
from its own separate antenna (requiring twelve receive 
antennas in total) or from a selection matrix where the 
first port 47 is connected to its dedicated antenna and 
the second port 48 is capable of receiving its signal 
selectively from a splitter of one of the adjacent anten- 
nas. By contrast. Hie arrangement of Fig. 5 is somewhat 
simplified in that the port 48 is permanently connected 
to the splitter of the adjacent antenna. 
[0024] Each radio channel unit 41 - 46 is also con- 
nected, to a transmit antenna 47 - 52. The transmit 
antennas 47-52 are ail at 30° offsets to the receive 
antennas 30 - 35. 

[0025] When a call is set up to a mobile 60 located, for 
example, in sector A, the call is set up through transmit 
antenna 47 and is simultaneously received through 
receive antennas 30 and 31. The received signal 
passes through splitters 36 and 37 to ports 47 and 48 of 
RCU 41 . Thus, the outgoing and incoming paths of the 
same call pass through the same RCU and for each 
transmit sector there are always two receive antennas 
connected to the RCU for that transmit sector. 
[0028] Fig. 7 shows an arrangement which is alterna- 
tive to that of Fig. 6, where the further feature of 
dynamic allocation of the RCUs is provided. In Fig. 7, in 
addition to the elements shown in Fig. 6, there are 
switch matrices 70 and 71 on the receive and transmit 

I b i hi mit 1 i 70 conn s th 
splitters 36 - 40 to the input ports of the RCUs 41 - 46. 
The switch matrix 71 connects the transmit outputs of 
the RCUs 41 - 46 to the transmit antennas 47 - 52. 
[0027] Switch matrices 70 and 71 simultaneously 
switch the receive ports and the transmit port of any 
RCU (for example RCU 41 ) to any pair of receive anten - 
nas (e.g. antennas 31 and 32 as shown) via their 
respective splitters and to the corresponding transmit 
antenna (e.g. transmit antenna 48). In this way any RCU 
can be dynamically allocated to any sector of the cell in 
a given time slot. The switch matrices 70 and 71 can 
switch on a slot- i sis The arrangement has var- 

ious advantages over that shown in Figure 6, including 
that of allowing the sharing i\ < IK ir the 

event of failure of another RCU. It should be noted that 
the switching of an RCU to a particular sector is not 
trength or diversity decision, 
but on other factors. The pair of receive antennas to 
which the two dive< sit; , s of an RCU are con- 

nected always cover the sector of the ceil corresponding 
to the transmit antenna to which the transmit port is con- 
nected. 



[0028] The RCUs 41 - 46 are, in the cases of the 
arrangements of Fig. 6 and Fig. 7, connected to a CEPT 
2Mbit/s interface linking the base station to a mobile 
switching centre. These details are not shown in the fig- 
ures but can be found in UK patent application No. 
9110258 (GB 2 256 776 A, published on 16.12.1992). 

Claims 

1. A sectorized cellular radio base station antenna 
arrangement comprising: 

a plurality of angularly separated directional 
tranmit antennas (47-52), each transmit 
antenna having a central axis of transmission, 
for serving mobile units (60) located in sectors 
centred on the axes of transmission of the 
transmit antennas; 

a plurality of angularly separated directional 
receive antennas (30-35), each having a cen- 
tra! axis of reception, and 

diversity combining means (41) for combining 
signals from adjacent receive antennas; char- 
acterized in that 

the central axes of the receive antennas are at 
an angular offset to the central axes of the 
transmit antennas and, for a mobile in a given 
sector served by a given transmit antenna, the 
diversity combining means are arranged to 
diversity combine the signals from the two 
receive antennas the axes of which lie on either 
side of that transmit antenna axis. 

2. An antenna arrangement according to claim 1, 
wherein each transmit antenna has an area of 
i f the 
area of transmission of each adjacent transmit 
antenna. 

3. An antenna arranger enl. a cording to claim 1 or 2. 
wherein each receive antenna has an area of 
!°i°p ion ovei 1 f me area 
of reception of each a> 

4. An antenna arrai gemer ording to any one of 
claims 1 to 3, wherein the central axis of each 
receive antenna approximately bisects the angle 
between the central axes of too adjacent transmit 
antennas. 

5. An antenna arrangement according to any one of 
claims 1 to 4, wherein the diversity combining 
means comprise selection means for selecting the 
signal of greater strength from the signals from the 
two receive antennas. 
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8. An ante i n ording to any one of 

claims 1 to 4, further comprising maximum ratio 
diversity combining means for combining the sig- 
nals from the two antennas in weighted proportions, 

7. An antenna arrangement according to any one of 
the preceding claims comprising six transmit anten- 
nas si evenly distributed angles around the base 
station and six receive antennas at evenly distrib- 
uted angles around the base station. 10 

8. Abase station comprising a: tntens ■■■ ngerne: 
according to any one of the preceding claims in 
combination with a plurality of radio transceivers 
(41-46), each having first and second diversity is 
receive ports and a plurality of splitter means (36- 
40), each splitter means connecting one receive 
antenna to diversity receive ports of two transceiv- 

20 

9. A base station according to claim 8, further com- 
prising switching means connecting the splitters to 
the transceivers and connecting the transceivers to 
the transmit antennas, and control means {72} for 
selectively connecting a transceiver simultaneously 25 
to: 

(a) a transmit antenna and 

(b) the splitters connected to the two receive 
antennas the axes of which lie on either side of 30 
the axis of that transmit antenna. 

10. A sectorized cellular radio base station antenna 
arrangement comprising: 

35 

a plurality of angularly separated directional 
receive antennas (30-35), each receive 
antenna having a central axis of reception, for 
serving mobile units located in sectors centred 
on the axes of reception of the receive anten- 40 
nas; 

a plurality of angularly separated directional 
transmit antennas (47-48), each having a cen- 
tral axis of transmission; and 45 

splitter means (36-40) for splitting transmit sig- 
nals to adjacent transmit antennas; character- 
ized in that 

50 

the central axes of the transmit antennas are at 
an angular offset to the central axes of the 
receive antennas and, lor a mobile in a given 
sector served by a given receive antenna, the 
splitter means are arranged to pass a transmit 55 
signal to two transmit antennas, the axes of 
which lie on either side of that receive antenna 



Patentanspcuche 

1. Sektorisierte, zeiiulare Basisfunkstationsantennen- 
anordnung, die umfaftt: 

mehrere, um einen bestimmten VVinkei 
getrennte Senderichtantennen (47-52), wobei 
iecie Sendeantenne in zeniraie Sendeachse 
aufweist, zum Bedienen von mobilen Nutzern 
(60), die sich in Sektoren aufhalten, die um die 
Sendeachse der Sendeantennen zentriert 
sind, 

mehrere, um einen bestimmten VVinkei 
getrennte Empfangsrichtantennen (30-35), 
wobei jede Empfangsantenne eine zeniraie 
Empfangsach.se aufweist, und 
Diversitatsuberlagerungsvorrichtungen (41 ) 
zum Oberiagern von Signalen angrenzender 
Ernpfangsantennen, 
riadurch gekennzeichnet, daft 
die zentralen Achsen der Ernpfangsantennen 
um einen bestimmten Winkel zu den zentralen 
Achsen der Sendeantennen versetzt sind und 
fur einen mobilen Nutzer in einem bestimmten 
Sektor, der von einer bestimmten Sendean- 
tenne bedient win < i 
rungsvorrichtungen so angeordnet sind, daR. 
die beiden Signale von den Ernpfangsanten- 
nen Gberlagert werden, deren Achsen auf bei- 
den Seiten der Achse dieser Sendeantenne 
iiegen. 

2. Antennenanordnung nach Anspruch 1, bei dem 
jede Sendeantenne einen Sendebereich hat, der im 
vvesentliohen die Halite des Sendebereichs jeder 
angrenzenden Sendeantenne ubertappt. 

3. Antennenanordnung nach Anspruch 1 oder 2, bei 
dem jede Empfangsantenne eine Empfengszone 
hat, die im wesentlichen die Halfte der Empfangs- 
zone jeder angrenzenden Empfangsantenne uber- 
lappt. 

bis 3, bei dem die zentrale Achse jeder Empfangs- 
antenne ungefahrden Winkel zwischen den zentra- 
len Achsen der zwei angrenzenden 
Sendeantennen halbiert. 

5. Antennenanordnung nach einem der Anspruche 1 
bis 4, bei dem die Diversitatsuberlagerungsvor- 
richtungen A i l 1 ngen umfassen, die 
das Signal mit der grdlieren Starke von den Signa- 
len der beiden Ernpfangsantennen auswahien. 

6. Antennenanordnung nach einem der Anspruche 1 
bis 4, die au&erdem Diversitatsuberiagerungsvor- 
richtungen nach dem Maximalverhaltnis (maximum 
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ratio) umfassen, die die Signaie von den zwei Re 
Antennen in gevvichteten Anteilen uberlagern. 

1. 

7. Antennenanordnung nach einem der vorangehen- 
den Anspruche, die sechs Sendeantennen in 5 
gieichverteiiten Winkeln urn die Basisstation sowie 
sechs Empfangsantennen in gieichverteiiten Win- 
keln u;t: die Basisstation umia'st. 

8. Basisstation, die eine Antennenanordnung nach 10 
einem der vorangehenden Anspruche umfaftt, in 
Kombination mit mehreren FunksendemZ-empfan- 
gern (41 - 46), von denen jeder einer. ersten unti 
einen zweiten DiversitatsempfangsanschiuB und 
rnehrere Verteilervorrichir ^gen (36 - 40} aufweist. ?s 
wobei jede Verteilervorrichtung eine Empfangsan- 
tenne mit den Diversitatsempfangsanschliissen 
von zwei SendernZEmpfangern verbindet. 

9. Basisstation nach Anspruch 8, die auiierdem 20 
Umschaltvorrichtungen, die die Verteiler mit den 
SendernZEmpfangern und die Sender/Empfanger 

mit den Sendeantennen verbinden, und Steuervor- 
richtungen (72) umfafit, die wahtweise einen Sen- 
der/Empfanger gieichzeitig mit: 25 

(a) einer Sendeantenne und 

(b) den Verteilern zu den zwei Empfangsanten- 2. 
nen, deren Achsen auf beiden Seiten der 
Achse dieser Sendeantenne liegen, verbinden. 30 

!S> ■> i- < i " < l»> > i tenners- 

anordnung, die umfafit: 

3. 

rnehrere, urn einen bestimmten Winkel 35 

getrennte Empfangsrichtantennen (30-35), 

wobei jede Empfangsantenne eine zentrale 

Empfangsachse aufweist, zum Bedienen von 

mobiien Nutzern, die sich in Sektoren aufhai- 

ten, die urn die Empfangsachsen der Emp- *o 4. 

fangsantennen zentriert sind, 

rnehrere, urn einen bestimmten Winkel 

getrennte S i i n (47-5 t 

jede eine zentraie Sendeachse aufweist, und 

nge 5 0 ie en - 45 
gnale an angrenzende Sendeantennen vertei- 5. 
ien, 

dadurch gekennzeichnet, daii 
die zeniraien Achsen der Sendeantennen urn 
einen bestimmten Winkel zu den zentraien 50 
Achsen der Empfangsantennen versetzt sind 
und fur einen mobiien Nufzer in einem 
bestimmten Sektor, der von einer bestimmten 6. 
Empfangsantenne bedient wird, die Verteiler- 
vorrichtungen so angeordnet sind, dafi ein 55 
Sendesignai zu zwei Sendeantennen gefuhrt 
wird, deren Achsen auf beiden Seiten der 
Achse dieser Empfangsantenne liegen. 



Agencement d'antenne de station de base de 
radiotelephi ii< i omprenan 

une pluralite d'antennes d'emission direction- 
neiie (47-5 - ent, chaque 

antenne d'emission ayant un axe centra! 
d'emission. pour desservir des unties mobiles 
(60) situees dans des secteurs centres sur 
i ! axe d'emission des anu s d'emission 
one pluralite d'antennes do reception direction- 
nelle (30-35) separees anguiairement, cha- 
cune ayant un axe central de reception ; et 
un moyen de cornbinaison en diversite (41) 
pour combiner les signaux d'antennes de 
reception adjacentes, caracterise en ce que 
I'axe central des antennes de reception pre- 
sents un x i n< > pport a I'axe 
central des antennes d'emission, et, pour un 
portable d'un secteur donne desservi par une 
antenne d'emission donnee, les moyens de 
cornbinaison en diversite sent agences pour 
combiner les signaux des deux antennes de 
reception dont les axes se trouvent de chaque 
cote de I'axe de i'antenne d'emission. 

Agencement d'antenne selon la revendication 1, 
dans leque! chaque antenne d'emission comporte 
une zone d'emission recouvrant sensiblement la 
moitie de !a zone d'emission de chaque antenne 
d'emission adjacente. 

Agencement d'antenne selon la revendication 1 ou 
2, dans iequel chaque antenne de reception com- 
porte Line zone de reception recouvrant sensible- 
ment la moitie de la zone de reception de chaque 
antenne de reception adjacente. 

Xge; ement d'antenn? elon Tune quelconque des 
revendications 1 a 3, dans Iequel I'axe central de 
chaque antenne de reception coupe approximative- 
ment I'angle forme par les axes centraux de deux 

Agencement d'antenne selon I'une des revendica- 
tions 1 a 4, dans iequel le moyen de cornbinaison 
en diversite cornprend un moyen de selection des- 
tine a seiecii n 1 It ; 1 It 
parmi ies signaux provenant des deux antennes de 
reception. 

Ageneesrsent d'antenne selon I'une quelconque des 
revendications 1 a 4, comprenant en outre un 
moyen de cornbinaison en diversite de taux maxi- 
mal, destine a combiner les signaux provenant des 
deux antennes dans des proportions ponderees. 
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7. Agencement d'antenne seion I'une quelconque des 
revindications precedentes, comprenant six anten- 
nes d'emission a des angles repartis uniformement 
autour de la station de base et six antennes de 
reception a des angles repartis uniformement 5 
autour de la station de base. 

8. Station de base comprenant un agencement 
d'antenne seion i'une quelconque des revendica- 
iions precedentes, en combinaison avec une piura- io 
Me d'emetteurs- recepleur s radio (41-46) dont 
chacun comporte des premier et second ports de 
reception en diversite et une pluralite de moyens 
repartiteurs (36-40) dont chacun relie une antenne 

x ' tii u> e Ji -ex - tii ■ i' < it is 
deux emetteurs-recepteurs. 

9. Station de base seion la revendication 8, compre- 
nant en outre des moyens de commutation reliant 

ies repartiteurs aux emetteurs-recepteurs et reliant 20 
les emetteurs-recepteurs aux antennes d'emission, 
et un rnoyen de commande (72) pour relier simulta- 
nement, de maniere selective, un emetteur-recep- 
ieur a : 

25 

(a) une antenne d'emission et 

(b) aux repartiteurs relies aux deux antennes 
de reception dont les axes se trouve de chaque 
cote de i'axe de ladiie antenne d'emission. 

30 

10. Agencement d'antenne de station de base de 
radiotelei i ul ire sectorisee comprenant : 

une pluralite d'antennes de reception direction- 
nelle (30-35) separees angulairement, cha- $s 
cune ayant un axe centra! de reception pour 
desservir des unites mobiles (60) situees dans 
des secteurs centres sur I'axe d'emission. des 
antennes d'emission ; et 

des moyens repartiteurs (36-40) pour repartir 40 
les signaux d'emission aux antennes d'ernis- 
sion adjacenies ; caractedse en ce que 
I'axe central des antennes d'emission presents 
un decaiage angulaire par rapport a i'axe cen- 
tral des antennes de reception, et, pour un por- 45 
table dans un secteur donne desservi par une 
antenne de reception donnee, ies moyens 
1 jences pour passer un 
signal d'emission a deux antennes d'emission 
dont ies axes se trouvent de chaque cote de so 
I'axe de i'antenne de reception. 
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